The Institute of Medicine (IOM) has reported that service quality is a challenge and a priority for the healthcare managers to deliver "safe, effective, patient-centered, timely, efficient and equitable" healthcare. 1 Since the time IOM reported the adverse events in hospitals that resulted in human errors, there are several global initiatives and reforms conducted to prevent patient harm 2 ; however, patient harm and preventable deaths are still substantial. 3 In the United States, there are 400 000 harm that lead to 210 000 deaths annually. 4 In Malaysia, the number of patient harm is increasing in private hospitals. 5 Working longer hours is associated with service quality and safety, [6] [7] [8] nursing fatigue, 9 and occupational hazard. 10 Thus, the undertaken study is regarded as relevant in the private hospitals to explore the impact of working longer shifts on service quality and patient safety in Malaysia.
Insight highlights that working longer shifts is associated with the nurses' perceived quality of care and patient safety. 8 There is also a lack of clear evidence that might guide the decision makers regarding the best shift length of the nurses working hours. 11 This highlights the importance to explore the impact of the shift length on the perceived quality and safety of patient care. Many studies have revealed that the outcomes of care (length of stay and adverse events) of treating patients with coronary heart disease improved as a result of restructuring the length of duty hours. 12 Further studies found that restructuring the duty hours leads to enhanced patient and family satisfaction, decreased length of stay, and improved quality of care. 13 Working long shifts lead to fatigue, medication errors, and increase in the risk of employees to be involved with cigarettes and alcohol. 7 However, there are studies that illustrate the shift length of nurses working hours had a mixed impact on the care outcomes. 7, 11, 14 Some studies illustrated that working 8-hour shifts led to the decrease in the continuity of patient care and the increase in the workload. 14 These jeopardize the performance of staffs, care quality, and patient care outcomes.
14 Some other studies reveal that nurses who are assigned to work on a 12-hour shift had a lower workload and lower fatigue with higher joy at work than had nurses assigned to work on an 8-hour shift. 11 Interestingly, insights also reveal that those who are working on an 8-hour shift are said to experience decrease in fatigue and burnout. It also improves the nurses' sleeping hours and thus optimizes their performance. 14 These contradicting insights show that it is important to explore intervening factors or predictors that affect the service quality and patient safety.
Internationally, nurses are either working on an 8-hour shift (morning, afternoon, or evening shift) or working on a 12-hour shift (night or day shift). 11 In Malaysia, there is a slight differece in the shift type than in the international nursing shift length (7-h morning, 7-h afternoon, and 10-h evening shifts). The longer hours during nighttime could be associated with the effect of surgeries conducted during daytime and nighttime. In the United Stated, surgeries conducted at nighttime in the tertiary hospital had higher rate of readmission and resulted in a longer stay in the hospitals; however, surgeries performed during the night shifts solve the issue of overcrowding at the hospitals. 15 The different working shift time from the international practices is questionable in optimizing the service quality and providing safer care. Again, this reveals the importance of this study that was conducted in Malaysia.
As mentioned, shift length had a mixed impact on the service quality and patient safety. 7 The restriction of duty hours had a significant impact on the process quality of patient care. 12 However, there is an argument that it is not associated with outcomes of care such as the mortality. 12 This indicates the need to explore the contribution of structural and process factors, which affect the outcomes of care. 12 The study that produces this article kick-starts the research work based on the Donabedian theory, by including the shift length as a structural variable that affects the outcomes of care. A survey conducted in seven Malaysian hospitals has illustrated that the demands for care is increasing, the nurses are working long duty hours, and there is limited resources, which make it difficult to optimize the service of healthcare. 16 On the contrary insight, shift length is also revealed as inconsistent when it is associated with the quality and patient safety. 17 This insight renders the importance of exploring the process factor that might explain these inconsistences. Another study that involved 12 Malaysian hospitals found that patient-centered care decreases the negative impact of nursing shortage on the hospital performance. 18 This shows the importance to e388investigate the impact of patient-centered care (with different shift length) on the quality and patient safety to explain these associations.
Patient-centered care not only is engaging the patient and family in the care decisions but also provides nutritional guide, treatment consequences, communication, and education to the patient to prevent harm. 19 Patient-centered care helps to enhance the care outcomes. [19] [20] [21] [22] [23] [24] [25] [26] [27] A patient who is more engaged and participated in the treatment guides and procedures is less likely to expose himself or herself to potential harm. 24 As increased workload 28, 29 and working longer shifts tend to increase patient harm in the hospitals, 17 the undertaken study hypothesizes that nurses who provide more person-centered practices are offering high-quality services and safer care regardless of the duty shift length (hours) they work. This is done by positioning the patient-centered care as the mediating effect while examining the impact of shift length on care outcomes in Malaysia.
2 | METHOD
| Design
A cross-sectional survey was conducted on nurses who were identified according to the stratified random sampling of the private hospitals in Malaysia. The stratification was based on the number of beds to large, medium, and small size. 30, 31 Specifically, data have been collected from nurses who are assigned to work in the medical-surgical and multidisciplinary wards.
| Ethical and research approvals
Ethical approvals were collected from hospitals that agreed to participate in the survey. Ethical approval from Planetree and Picker Institutes was obtained.
| Data collection
From all 14 states in Malaysian, 12 hospitals agreed to participate in the survey, and all are deemed to be fit according to the research inclusion criteria. A total of 1055 nurses was identified and participated in the survey; however, only 652 (61.8%) respondents provided complete answers to the questionnaire.
The scale used in the study is the 5-point Likert scale. Nurses are required to rate from 1 to 5 on the patientcenteredness (place patients' interests ahead) 32 that considers patient's expectations, preferences, and needs to deliver care based on these needs 33 . A similar scale is used for measuring service quality and safety (perceived care outcomes of health services). The nurses provide rating for care quality in the previous year and in the previous working shift. 34 Further, they rate in a 5-point scale whether they encourage their relatives or friends to work or to be treated in the hospital they work. 35 For the patient safety, nurses are required to rate the frequencies of the adverse events in the ward they work during their last shift. 4, 36 For the overall patient safety, nurses need to respond to the question designed by the Agency for Healthcare Research and Quality. 37 Finally, for the shift length measurement, nurses are required to provide their shift time, whether it is 12, 10, 8, or 7 hours or others (refers to those working dual shifts). In Malaysia, nurses work 7-hour morning, 7-hour afternoon, 10-hour evening shifts or 12-hour night ̸ day shifts.
| Data analysis
Hayes macro has been used in the regression analyses to prove the mediation effect of patient-centered care between the relationship of shift length and the care quality and safety of patient care. Hayes macro is considered as more appropriate and powerful compared with the Baron and Kenny or Sobel method [38] [39] [40] as Hayes introduces the concept of relative indirect effect (a × b paths) for examining the mediation effect. [38] [39] [40] The study used 5000 sample bootstraps and opted for the significance level of P value less than 0.05 with confidence interval of 95%.
The study independent variable is multicategorical and contains four dummies. So a simple mediation equation cannot be used because there are more than one a and c′ paths representing the independent dummy variables affecting the mediator and the dependent variable. 38 Following the suggestion of Hayes and Preacher, to adopt the concept of "relative indirect effect and the relative direct effect" and apply the Hayes macro regression analyses, the dummy variables can be compared with the reference group as parameterized with the following two equations:
Coefficient a 1 is the coefficient quantifying the differences between the first dummy group and the reference group on the mediator. Coefficient c′ 1 is the coefficient quantifying between the dummy variable one and the reference group on the dependent variable holding the mediator constant. Coefficient b is the coefficient quantifying the effect of the mediator on the dependent variable. 38 The reference group is the group that is expected to have higher or lower perceived outcomes. [41] [42] [43] Nurses working for a 7-hour duty are expected to have greater perceived quality of care than are nurses working longer shifts. Thus, in predicting a negative effect of working longer shift on quality or patient safety (patient and family complaints), the 7-hour shift was chosen as the reference group.
3 | FINDINGS
| Nurses' characteristics
The study participants are mainly of Malaysian nationality with 99.0% ratio. 
| Analyses
The results of the regression analyses, as shown in Table 1 , indicate the insignificant impact of the shift length on both service quality ( F = 1.27, P = 0.28) and safety ( F = 1.81, P = 0.13). The results open up the potential mediating effect of patient-centeredness if the relation to this variable could be proven significant. Tables 2 and 3 The results shown in Table 2 indicate a significant mediation effect of patient-centered care on the relationship of shift length and quality ( F = 42.90, P = 0.000). On the basis of the relative indirect effect (a × b) values, nurses assigned to work on a 10-hour shift (95% CI, −0.17 to −0.03) and nurses assigned to work on a 12-hour shift (95% CI, −0.18 to −0.05) are indirectly affecting the care quality (the CI does not include zero) compared with nurses assigned to work on a 7-hour shift. As H1 is supported, it is concluded that the patient-centered care mediates the relationship of shift length and quality. It can be observed that the longer working hours had a significant negative association with the care quality through patient-centered care, and the signs of a, b, and c′ paths are not similar.
This mediation is a type of "suppressor", where patient-centered care suppresses the effect of the shift length on the care quality.
The results shown in Table 3 indicate a significant mediation effect of patient-centered care linking the shift length and patient safety ( F = 25.12, P = 0.000). On the basis of the relative indirect effect (a × b) values, nurses who are assigned to work on the 10-hour shift (95% CI, −0.14 to −0.02) and nurses who are assigned to work on the 12-hour shift (95% CI, −0.15 to −0.04) are indirectly affecting the patient safety compared with the nurses who are assigned to work on the 7-hour shift. This result supports H2, and it can be concluded that patient-centered care significantly mediates the relationship between shift length and patient safety. Nurses working longer hours had a significant association with patient safety through patient-centered care. Similarly, the signs of a, b, and c′ paths are not the same, meaning the mediation type is also "suppressor", where patient-centered care suppresses the negative effect of the shift length on the patient safety.
| DISCUSSION
The model tests the results in the establishment of the indirect relationship of shift length and the quality and patient safety through the mediating factor of patient-centered care. In other words, the shift length is indirectly associated with the outcomes through an intervening factor, the patient-centered care. This finding indicates and supports the fact that the nurses' shift length of working hours is associated with the care outcomes, which then have a relation
with the service quality and patient safety. Moreover, the study found that patient-centered care suppresses the negative impact of shift length on quality and patient safety (Tables 2 and 3 ). These findings actually can be supported with a number of previous studies and the Donabedian theory. For example, insights reveal that patient-centered care helps to enhance the care outcomes. [19] [20] [21] [22] [23] [24] [25] [26] [27] It is anticipated that highly patient-centric nurses have more potential to spend time with the patients, 18 and as a consequence, patients who are more engaged and participated in the treatment guides and procedures are less likely to be exposed to potential harm. 24 When the mediating variable of patient-centered care is introduced, it is proven that nurses working longer shifts might have higher burnout and fatigue, 12, 14 resulting in patients receiving improper treatment or services in their care, which in turn negatively affects quality and patient safety. 19, 24 However, a nurse who had high perceived patient-centered care can compensate the negative association on the perceived quality. It can be said that nurses with high perceived patient-centered care are more willing to stay with the patients and give more time to provide efficient nursing care.
From Table 1 , it can be observed, from the direct relationship, that nurses working on the 10-hour shift had a significant negative effect on patient safety. However, it is not significant on quality. The associations are negative on both quality and safety with β coefficient of −0.11 and −0.17, respectively. The explanation is that patientcentered care does not compensate the negative association with patient safety. Thus, there are concerns with patient safety in Malaysia. So a 10-hour shift is not recommended in the hospitals in Malaysia. A similar finding was found for the 12-hour shift that had a negative perception of both quality and safety with β coefficient of −0.1 and −0.11, respectively. Thus, ensuring the 24-hour working time, the finding suggests for a change in the nurses' duty shift in Malaysia from 7-, 7-, or 10-hour duty shifts to 8-, 8-, or 8-hour duty shifts, which show a positive perceived quality and patient safety among nurse.
The findings of this study contributed to the literature empirical results of the mediation effect of patient-centered care between the relationships of shift length, quality, and safety. Managers might allocate resources to train nurses to be more patient-centered. These help to suppress the negative impact of the shift length on the care outcomes. For future research, as this study has shown that the relationship of working a 10-hour shift and patient safety is not compensated by the high perceived patient-centeredness. There must be further other factors that might lead to these results and other intervening factors to be examined for better explanations of these relationships. Other factors such as nurse burnout, work environment, collegial relationships, and manager supports are factors required to be included in the future studies. Within the context of shift length, this study has explored only specific duty hour shifts (7-, 8-, 10-, and 12-h shift lengths) and its associations with quality and safety. Only 2.1% of nurses who participated are assigned for more than one shift or longer than 12-hour shifts. So the study is limited to confirm the role and the effect of patient-centered care of nurses working longer shifts (more than 12 h). For example, further study is possible to explore the level of compensation of patient-centered care of nurses assigned to work more than 12-hour shifts or "double shifts" on the care outcomes. This may provide an answer to the question "what is the maximum working hour length than can compensate for patient-centered care?"
| CONCLUSION
The study explored the effect of patient-centered care between the relationship of shift length and care quality and safety. The study provided insight that working longer hour is negatively associated with care quality and safety.
Working longer hours is indirectly associated with the care outcomes. Patient-centered care explains the mixed effect of shift length on the care outcomes. Nurses with long duty shift and had high perceived patient-centered care are prone to provide proper education regarding the treatment consequences and nutritional guide and communicate effectively with their patients. They are staying longer to spend more time with their patients; this help to prevent errors and patient harm and enhance the quality of care. Patient-centered care suppresses the negative impact of shift length on the care outcomes. The study results strengthen the mission of IOM of providing "safe, effective, patient-centered, timely, efficient, and equitable" healthcare. Managers and policymakers are required to move towards patient-centered hospitals by allocating more resources to train nurses for providing personalized care.
However, this study is limited in exploring specific duty hour shifts (7-, 8-, 10-, and 12-h shift lengths) and its associations with quality and safety. It is limited in confirming the role of patient-centered care of nurses working longer shifts. Further study is required to explore the level of compensation of patient-centered care of nurses assigned to work more than 12-hour shifts or "double shifts" on the care outcomes. Other intervening factors are required to be examined for better explanations of these relationships. Nurses' burnout, work environment, collegial relationships, and manager support are factors required to be included in the future studies.
